Sensory transmitters regulate intracellular calcium in dorsal horn neurons.
Primary afferent terminals in the dorsal horn of the spinal cord release excitatory amino acid and peptide transmitters that initiate the central processing of nociceptive information. The postsynaptic actions of amino acid transmitters on spinal neurons have been well characterized, but the cellular basis of peptide actions remains unclear. Substance P is the best characterized of the peptides present in sensory neurons and has been shown to depolarize dorsal horn neurons and to facilitate nociceptive reflexes. To determine the mechanisms by which substance P contributes to afferent synaptic transmission, we have monitored the levels of intracellular calcium in single isolated rat dorsal horn neurons and report that substance P can produce a prolonged elevation in calcium concentration by mobilizing its release from intracellular stores. This elevation may contribute to the long-term changes in the excitable properties of dorsal horn neurons that occur following afferent fibre stimulation. We have also found that L-glutamate elevates intracellular calcium in substance P-sensitive dorsal horn neurons by increasing calcium influx. These results provide a direct demonstration of intracellular calcium changes in response to neuropeptides in mammalian central neurons. They also indicate that there is convergent regulation of intracellular calcium in dorsal horn neurons by two different classes of sensory transmitters that are co-released from the same afferent terminals.